Identification of and interactions between noradrenergic and serotonergic neurites in the myenteric plexus.
Interactions between enteric noradrenergic and serotonergic neurites in the myenteric plexus were examined. The influence of exogenous norepinephrine (NE) and endogenously released NE on the release of 3H-serotonin (3H-5-HT) from electrically stimulated, everted segments of guinea pig small intestine were analyzed. In addition, methods were employed to permit the ultrastructural identification of enteric serotonergic and noradrenergic neurites. These included electron microscopic radioautographic localization of 3H-5-HT in gut from animals treated with 6-hydroxydopamine (6-HD; 100 mg/kg) and examination of NaMnO4-fixed tissue from animals given desmethylimipramine and the indolic neurotoxin, 5,7-dihydroxytryptamine (5,7-DHT). Exogenous NE antagonized the stimulated release of 3H-5-HT; this action was mediated through alpha adrenoceptors. Evidence was obtained, however, that endogenous NE liberated from sympathetic postganglionic nerve terminals had a different action on the stimulated release of 3H-5-HT from that of exogenous NE. Endogenous NE appeared to facilitate 3H-5-HT release through an action on beta adrenoceptors. Terminals identified as probably serotonergic by radioautographic labeling with 3H-5-HT or by loading with 5,7-DHT were most often found to end on neuronal somata or proximal dendrites. Synaptic specializations were found by radioautography in these locations. Terminals, dendrites, and cell bodies that took up 5,7-DHT could be identified in NaMnO4-fixed material that also permitted the simultaneous recognition of noradrenergic varicosities. Apparent noradrenergic-serotonergic axoaxonic contacts were found by means of this double-labeling technique. Together with the results of the experiments on the release of 3H-5-HT, these anatomical observations suggest that noradrenergic axons form facilitatory axoaxonic synapses with enteric serotonergic neurons.